Hormonal regulation of vitellogenin genes: an estrogen-responsive element in the Xenopus A2 gene and a multihormonal regulatory region in the chicken II gene.
Expression of the vitellogenin genes in avian and amphibian liver is regulated by estrogens. The DNA elements mediating estrogen induction of the various vitellogenin genes of chicken and Xenopus encompass one or more copies of a 13-mer palindromic sequence called the estrogen-responsive element (ERE). Here we show that upon incubation with the purified estrogen receptor (ER) from calf uterus the Xenopus vitellogenin A2 gene yields a DNase-I footprint over the ERE between -331 and -319. This element does not mediate the response to glucocorticoids or progestins in T47D cells. The three guanine residues in each half of the palindrome are protected against methylation by dimethylsulfate after incubation with ER, but not with glucocorticoid (GR) or progesterone (PR) receptors. In contrast, the chicken vitellogenin II gene exhibits multihormonal regulation by estrogens, progestins, and glucocorticoids in T47D and MCF7 cells. Regulation is mediated by the DNA region between -721 and -591 that contains four binding sites for hormone receptors, as demonstrated by DNase-I footprints and methylation protection experiments. The two distal and most proximal binding sites are recognized by ER, GR, and PR, whereas the central binding site is only bound by ER and GR. At suboptimal concentrations, estrogens and progestins or glucocorticoids act synergistically. In experiments using a DNA fragment containing an ERE adjacent to a glucocorticoid-responsive element/progesterone-responsive element, ER and PR bind synergistically to their corresponding sites, perhaps explaining the functional synergism of both hormones. Thus, two very different regulatory elements are used to mediate estrogen induction of related genes in chickens and amphibians.